Neurosecretory granule formation in ligated axons: additional arguments for a local differentiation from a Golgi apparatus extension.
The sorting domain for the different types of granules and small synaptic vesicles in neurosecretion is still largely a matter of debate. Some authors state that an exocytotic process has to precede granule formation. In previous studies, we favoured the idea that neurosecretory packages in terminals are assembled from axonal reticulum membranes simply by differentiation at the axon ending, the axonal reticulum being an extension of the Golgi apparatus. By ligating bovine splenic nerve, a de novo differentiation can be induced. After ligation, granules and granulo-tubular complexes appear. They were immunoreactive for SV2, VMAT2 and synaptobrevin II, which are all known to be highly enriched in large dense granules. Previously the granulo-tubular structures have already been recognized as precursor stadia of neurosecretory granules. It is concluded that at a de novo differentiation, a sorting out and aggregation is taking place of molecules typical for large dense granules. The small dense granules and tubules can be considered unripe, precursor forms of the large dense granules. All this occurs in the absence of signs of exocytosis. The present findings corroborate the view that granule formation occurs via local differentiation at an axon ending.